DISCOVER-AQ OUTLOOK -- September 25, 2013

A full flight day was completed today as cloud conditions were more than clear enough for both
planes. High ozone from aloft was mixed down to the surface in the morning. The ozonesonde
at Smith Point observed 65 ppbv at and above 300m. Light W to N winds allowed ozone to build
through the morning that became concentrated along the N and NW side of Galveston Bay with
hour averages as high as 151 ppbv (La Porte) as a bay breeze convergence zone set up by
afternoon. The TCEQ forecast for ozone was Code Orange and Code Yellow for PM, ..

Tomorrow (Thursday) DISCOVER-AQ will fly as conditions are expected to be conducive for
another pollution event. Winds will start quite calm and the polluted residual layer from today
should mix to the surface by the late morning hours. Winds will shift to SE during the day and
bring in some low level moisture, so at least a few cumulus clouds are expected. The TCEQ has
forecast Code Orange for ozone tomorrow N and NW of Houston, Code Yellow for PM, ..

Friday, cloud cover is expected to increase through the day as a cumulus field builds from
increasing Gulf moisture under SE winds. We suggest flying considering the frontal system
expected to approach the region by the weekend. Pollution levels are expected to drop with
large-scale flow coming from the Gulf all day. The TCEQ forecast is Code Yellow for ozone and
Code Green for PM, ..

Saturday cloud cover and more scattered showers will likely prevent any chance of flying. Winds
will continue to be from the Gulf (S-SE) and moisture will be ample for cloud cover and at least
some shower activity. The TCEQ forecast is for Code Green for both ozone and PM, : on
Saturday.
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Recommendations

 Thursday: Likely Fly Day. Another good chance
with few clouds to worry about, winds at the
surface begin shifting to SE. Tomorrow should see
a highly polluted residual layer mix down early

* Friday: Likely Fly Day. Keeping an eye on the
return of Gulf moisture for afternoon clouds, but

looks promising. Probably not as much pollution
as Wed-Thur

e Saturday: Likely NO Fly Day. Cloud cover and
shower threat increases as cold front approaches
the region
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Fair Humidity 41%
890 F Wind Speed W 5 mph
Barometer 29.89in (1011.7 mb)
° Dewpoint 62°F (17°C)
32°C Visibility 10.00 mi

Heat Index 90°F (32°C)
Last Update on 25 Sep 11:53 am CDT

Meteogram for KCXO from 17007 24 SEP 13 to 17007 25 SEP 13
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Houston Hobby:

] A Few Clouds Humidity 52%
890 F Wind Speed W 6 mph
Barometer 29.87 in (1011.7 mb)
o Dewpoint 69°F (21°C)
32°C Visibility 10.00 mi

Heat Index 94°F (34°C)
Last Update on 25 Sep 11:53 am CDT

Meteogram for KHOU from 17007 24 SEP 13 to 17007 25 SEP 13
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Current Conditions

Galvesto_n:
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Wind Speed NW 3 mph

Barometer 29.87 in (1011.6 mb)
Dewpoint 71°F (22°C)

Visibility 10.00 mi

Heat Index 95°F (35°C)
Last Update on 25 Sep 11:52 am CDT
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Today: Strong sunshine all day and light winds should make
for a great day to study AQ. Surface moisture still in place
along the immediate coast, but relief is on the way as “cold”
front slides further off the coast with high pressure building in
behind it. Keeping an eye out for recirculation

4 PM CDT NAM

12z Surface Analysis 700 mb RH
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Tomorrow: Winds shift to SE as strong Low lifts north
through the Dakotas. Strength and depth of flow from Gulf

will determine chances for clouds, but this doesn’t appear to
be an issue

1 PM CDT NAM
12z Surface Forecast 850mb RH

DOC/NOAA/NWS/NCEP/WPC
24-HR FORECAST OF FRONTS/
PRESSURE AND WEATHER
ISSUED: 1624Z WED SEP 25 2013
VALID: 1200Z THU SEP 26 2013
FORECASTER: ZIEGENFELDER




10 m winds 08-20 CDT tomorrow

WRF 3-KM [nit: 06 UTC Wed 25 Sep 13
Fest: 31 h Valid: 13 UTC Thu 26 Sep 13 (08 CDT Thu 26 Sep 13)
Sigmal Windspeed (m/s%
Sea Level Pressure (hPa

100 W 90 W
Wind g ——

Morning quite calm
like today.
Background winds
. shift to SE by midday.
0N Should be light to
start until heating
mixes some stronger
winds ~10kts near

comouns UNITS-hPa. LO¥= 08B oo mcu TR0 INTERVAL= 20000 Coast
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Model [nfo: V3.2 No Cu YSU PBL Thompson  Noah LSM 2.0 km, 27 levels, 18 sec
L¥W: RRTM SW: Dudhia DIFF: simple KM: Smagor



Conroe
Today: Crystal clear, light N wind
Tomorrow: Some SCT clouds possible

Today—~> Tomorrow->
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Houston Hobby
Today: Clear w/gulf breeze wind shift?

Tomorrow: SE a ~5-10kts w/ few clouds in PM

Today-> Tomorrow->
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Galveston
Today: Falling dew pts, gulf breeze wind shift?
Tomorrow: Again, maybe some PM clouds, SE wind

Today—~> Tomorrow->
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Friday: Winds will be off the Gulf, but deeper moisture may
hold off long enough to get a full flight in with limited morning
clouds and few/no showers. By Friday evening Sfc-700mb is
quite moist. Full cumulus field should develop PM
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10 m winds 08-13 CDT Friday

WRF 3-KM Init: 06 UTC Wed 25 Sep 13
Fest: 55 h Valid: 13 UTC Fri 27 Sep 13 (08 CDT Fri 27 Sep 13)

Sigmal Windspeed (m/s%
100 W 90 W

Sea Level Pressure (hPa
Wind gefwmihing bkt

Winds sustained
~10kts off the Gulf.
Slowly tightening
isobars approach
J3oN from west
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Meodel Info: V3.3 No Cu  YSU PBL Thompson  Noah LSM 2.0 km, 237 levels, 18 sec
L¥W: RRTM SW: Dudhia DIFF: simple KM: 2D Smagor



Saturday: Front approaches region with ample moisture and
showers streaming northward from Gulf ahead of front.

Front will slow and become diffuse as it moves through C TX
and will likely cause unsettled weather for a few days from
Sat-early next week

7/AM CDT NAM
12z Surface Forecast 500mb Vort/Ht.

Y 3SFC PROG
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Conroe
Friday: Some clouds build
Saturday: Cloud cover, shower chc increases

Friday—> Saturday->
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Houston Hobby
Friday: Steadily increasing moisture/clouds

Saturday: Showers, clouds

Friday—>

Saturday->
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Galveston
Friday: Breezy from SE w/increasing clouds
Saturday: More clouds and showers, breezy

Friday-> Saturday->
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Tomorrow (Thursday): GEOS-5 — Clear skies, maybe some PM SCT cumulus
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Friday: GEOS-5 — Cloud coverage increases in the afternoon
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Saturday: GEOS-5 — too cloudy for a good flight, front approaches
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Summary

Thursday: Likely Fly Day. Another very clear
morning at least. Perhaps a few cumulus clouds
following a daytime wind shift to SE

Friday: Likely Fly Day. Conditions still favor a flight
but the chances of clouds increase with deep
moisture flow off the Gulf.

Saturday: Likely NO Fly Day. Flight conditions
continue to deteriorate ahead of frontal system,
rain likely by overnight Sat.

Looking ahead: Cold front may be draped along
planned P-3 flight path on Sunday



DISCOVER-AQ Air Quality Outlook
September 25, 2013
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Hourly Ozone (airnowtech.org)**

September 2nd — 24th ** EVERY 8" HOUR PLOTTED!!
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09/02/13 00:00

09/02/13 16:00

09/03/13 08:00

09/04/13 00:00
09/04/13 16:00
09/05/13 08:00
09/06/13 00:00
09/06/13 16:00
09/07/13 08:00
09/08/13 00:00
09/08/13 16:00
09/09/13 08:00
09/10/13 00:00
09/10/13 16:00

09/11/13 08:00

09/12/12 00:00

09/12/13 16:00

09/13/13 08:00

09/14/13 00:00

09/14/12 16:00
09/15/13 08:00
09/16/13 00:00
09/16/13 16:00
09/17/13 08:00
09/18/13 00:00
09/18/13 16:00
09/19/13 08:00
09/20/13 00:00
09/20/13 16:00
09/21/13 08:00
09/22/13 00:00
09/22/13 16:00
09/23/13 08:00
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Houston Aldine C8/03 - 44201/1 Hr/2
Houston Westhollow C410/03 - 44201/1 Hr/1
Manvel Croix Park C84/03 - 44201/1 Hr/1
Conroe Relocated C78/03 - 44201/1 Hr/1
West Houston C554/03 - 44201/1 Hr/1
Galveston Airport C1034/03 - 44201/1 Hr/1
Coastal Center C697/03 - 44201/1 Hr/1
West Liberty C699/03 - 44201/1 Hr/1

Clinton C403/03 - 44201/1 Hr/3
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Northwest Harris Co. C26/C110/C154/03 - 44201/1 Hr/2
Houston Deer Park C35/03 - 44201/1 Hr/1

Seabrook Friendship Park C45/03 - 44201/1 Hr/1

Texas City C620/03 - 44201/1 Hr/1

La Porte Sylvan Beach C556/03 - 44201/1 Hr/1

Sugarland C696/03 - 44201/1 Hr/1

Jones Forest C698/03 - 44201/1 Hr/1

Channelview C15/03 - 44201/1 Hr/3

Houston Texas Avenue C411/03 - 44201/1 Hr/1 (Method: 047)

09/24/13 00:00

09/24/12 16:00



Hourly Ozone (ppb)

Hourly Ozone (airnowtech.org)
September 24th
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Houston Aldine C8/032 - 44201/1 Hr/2 Northwest Harris Co. C26/C110/C154/03 - 44201/1 Hr/2

- Houston Westhollow C410/03 - 44201/1 Hr/1 - Houston Deer Park C35/03 - 44201/1 Hr/1

- Manvel Croix Park C84/03 - 44201/1 Hr/1 - Seabrook Friendship Park C45/032 - 44201/1 Hr/1

- Conroe Relocated C78/03 - 44201/1 Hr/1 - Texas City C620/03 - 44201/1 Hr/1

- West Houston C554/03 - 44201/1 Hr/1 - La Porte Sylvan Beach C556/03 - 44201/1 Hr/1

-+ Galveston Airport C1034/03 - 44201/1 Hr/1 - Sugarland C696/03 - 44201/1 Hr/1

- Coastal Center C697/03 - 44201/1 Hr/1 Jones Forest C698/03 - 44201/1 Hr/1

- West Liberty C699/03 - 44201/1 Hr/1 - Channelview C15/03 - 44201/1 Hr/3

Clinton C403/03 - 44201/1 Hr/3 # Houston Texas Avenue C411/03 - 44201/1 Hr/1 (Method: 047)




HNET
Ozone (ppbv)

Why was ozone lower yesterday than Monday?
Likely cumulus venting more active Tuesday than Monday
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TCEQ Air Quality Forecast:

Wednesday: Code Ozone — S and SE sides of city in
response to generally northerly flow combined

with recirculation due to Gulf breeze
Code for PM2.5

Thursday: Code Ozone -- N and NW sides of city in
response to synoptic scale wind shift to southerly
Code for PM2.5

Friday: Code for Ozone; Code Green for PM2.5

Saturday: Code Green for Ozone and PM2.5



GraDS: COLA/IGES

03 [ppb] at 1013 [hPa] Valid 20Z SEP 25 2013
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University of Houston WRF-Chem - initialized 12Z 9/24

WRF-Chem 2013-09-25_22:00:00Z
O3 (ppbv) at 1000 hpa UH Modeling Group
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03 [ppb] at 1013 [hPa] Valid 14Z SEP 26 2013
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University of Houston

CMAQ 20130926_14:00:00Z

UH Modeling Group

O3 (ppbv) at 1000 hpa
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NW Harris Co. and Conroe are
where the ozone will max.



NOZ [ppb] at 1013 [hPa] Valid 14Z SEP 26 2013
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03 [ppb] at 850 [hPa] Valid 14Z SEP 26 2013
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Hourly PM, . (airnowtech.org)
September 2"d — 24t
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Clinton C403/PM2.5-88502 - 88502/1 Hr/3
- Seabrook Friendship Park C45/PM2.5-88502 - 88502/1 Hr/3

- Galveston Airport C1034/PM2.5-88502 - 88502/1 Hr/3

Houston Aldine C8/PM2.5-88502 - 88502/1 Hr/3

Houston Deer Park C35/PM2.5-88502 - 88502/1 Hr/3
# Conroe Relocated C78/PM2.5-88502 - 88502/1 Hr/3
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Hourly PM, . (airnowtech.org)
September 24th

Seabrook and Deer Park — will their data be made invalid as suggested by TCEQ?
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No obvious areas of high AOD.

TERRA AOD - yesterday



GOES EAST Aerosol Optical Depth  13:15UTC 9/25/2013
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(dev) sfc pm25 32H VALID 14Z 26 SEP2013 [ug/m?]
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Agricultural Fires — some action in Texas now —
Need to keep an eye on this as GMAO forecast shows occasionally impacting Houston.




NASA/GMAO — GEOS~-5 Forecast Initialized on 06z 2013-09-25

925 hPa Black Carbon [ug/kg]
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NASA/GMAQO - GEOS-5 Forecast Initialized on 06z 2013 9-25

5 hPa Organic Carbon [ug/kg
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CONROE Agricultural fires could periodically
affect Houston boundaryv laver.
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